Facilitation of beta-adrenoceptor-mediated slow channel responses by hypoxia in guinea pig ventricular myocardium.
The effects of hypoxia on the beta-adrenoceptor-mediated slow channel responses of guinea pig ventricular muscle in a potassium-rich (27 mM) solution containing Ba2+ were examined using microelectrode techniques. Isoproterenol produced a small depolarization of the resting membrane and also induced repetitive discharges of action potentials at higher concentrations, mainly due to a beta-adrenoceptor-mediated increase in the slow channel conductance. Two different threshold concentrations of isoproterenol, one for inducing depolarization and one for inducing automatic activity, were measured to assess myocardial responsiveness to catecholamines. During hypoxia, the electrically triggered slow upstroke action potentials of muscle were gradually depressed and catecholamine-induced membrane responses mediated by the beta-adrenoceptor/slow channel system were enhanced. The enhancement of the catecholamine effects was accelerated by acidosis and reversed by reoxygenation. Methyl xanthine-induced responses, similar to those induced by catecholamines, were also enhanced during hypoxia. It is suggested that not only changes of catecholamine-beta-adrenoceptor interaction, but also changes of intracellular metabolic processes, may be responsible, at least in part, for the enhancement of abnormal automatic activity mediated by the myocardial beta-adrenoceptor/slow channel system under hypoxic conditions.